the rich source of bioactive peptides. Thus, this study aims to determine the antioxidant activity of protein hydrolysates derived from common barb (Rasbora jacobsoni) and java carp (Barbonymus gonionotus). Therefore, in this study, two types of freshwater fishes were evaluated as a raw material to obtain protein hydrolysates exhibiting antioxidant activity. The fish's protein was hydrolyzed by biduri protease with a concentration of 1, 2 and 3% (v/w) for 3 hours. Afterwards, the resulted dry hydrolysates were observed to determine the degree of hydrolysis, antioxidant activity (DPPH and reducing power), amino acid composition, and molecular weight. The result shows that the protein hydrolysates derived from common barb and java carp fish had percent value of inhibition (%RSA) respectively of 42.70% and 53.21%, an IC50 value of 1159.76 ppm and 935.84 ppm, reducing power value of 0.508 and 0.524. The protein hydrolysates derived from java carp fish had 15 kinds of an amino acid such as glutamic acid, aspartic acid and lysine, respectively of 13.34%; 8.36%; and 8.20%. The molecular weight distribution of protein hydrolysates derived from java carp fish had a value of about 23.09 kDa; 59.08 kDa.
I. INTRODUCTION
As a primary potential resource for Indonesian fishery, fishery products can be derived from Javanese fishery, especially from East Java. Several types of fish are widely known to have great potential including common barb and java carp normally derived from fresh water. However, despite having good source of protein, they still have a low economic value. Thus, it will be of topical issue to develop their upgrading processes to add the product value of this underutilized raw material by way of processing them into protein hydrolysates. The protein hydrolysates are the derivative products of the enzymatic conversion of native proteins into smaller peptides with 2-20 amino acids [1] . Hydrolysis process can be carried out chemically or enzymatically. Enzymatic hydrolysis is the safest method and is more profitable than chemical one because enzymatic hydrolysis generates free amino acids and varies short-chain peptides. There are several proteases that can be used for hydrolysis process including that derived from biduri. Protease derived from biduri (Calotropis gigantea) plant is also a local plant source from tropical countries including Indonesia. The previous studies have shown that the extract of the biduri either from the stems, sap or leaves have a great potential as a source of protease 2. The hydrolysates product has a wider range of uses in the food industry. No wonder that protein hydrolysates come up with interesting potentials for food applications like flavor enhancers in confectionary products, protein supplement, and beverage stabilizer [3] .
Fish protein hydrolysates have been identified as the rich source of bioactive peptides with valuable pharmaceutical potentials 4. Countless researches of fish protein hydrolysates have revealed numerous bioactivities such as antioxidant, antihypertensive, antithrombotic, immunomodulatory, and antimicrobial among others 5. The presence of hydrophobic amino acid such as Pro, Ala, Val and Leu as the N-terminus and aromatic amino acid Tyr, Val, Met, Ile, Leu, Glu and Trp as the C-terminus is suggested to contribute to the antioxidant capacity of the corresponding peptides [6] . The presence of hydrophobic and aromatic amino acids such as Trp, Pro, Gly, Val, and Leu leads is known to enhance radical scavenging ability that was identified from Bluefin leatherjacket heads [7] . On this basis, this study aims to determine the antioxidant activity of common barb and java carp fish. Javanese freshwater fish, namely common barb and java carp were evaluated as a raw material to obtain fish protein hydrolysates exhibiting antioxidant activity.
II. METHODS

A. Materials
Common barb and Java carp fish were purchased from Tanjung Market of Jember district, Indonesia, while 'Biduri' (Calotropis gigantea) was collected from the coast of Papuma beach, Jember, Indonesia as a source of exopeptidase. The chemical analytical grade was purchased from Sigma (Sigma -Aldrich).
B. Production of Fish Protein Hydrolysates
In the first place, Common barb and Java carp fish were filleted, deboned and eviscerated to remove their viscera and gonads. Then, the fish meat was cleaned manually under tap water to remove residual after the process of deboning and evisceration. Fish protein hydrolysates as described by Bhaskar et al. 8 are produced with slight modification. For enzymatic hydrolysis, common barb and java carp were homogenized with distilled water (1:2 (w/v)). The mixture was adjusted to the enzyme pH of 7 and temperature of 55ºC. The sample was added by biduri protease with different concentration (1%, 2% and 3% respectively (v/w)) and was incubated for 3 hours. Afterwards, all solution was heated at 85ºC for 20 min to inactivate biduri protease. The solution was incubated at 10ºC for 24 hours and then centrifuged at 3500 rpm for 30 min at 4ºC. The supernatant was collected and dried using freeze drying. Furthermore, antioxidant activity was observed by way of DPPH (diphenyl picryl hydrazyl) radical scavenging and reducing power. Other parameters observed include the degree of hydrolysis, amino acid profile, and molecular weight.
C. Degree of Hydrolysis
Degree of hydrolysis (DH) is defined as the percentage of peptide bonds cleaved compared to the total number of peptide bonds in the substrate 9. Degree of hydrolysis was estimated according to Haslaniza 10. 20 ml of protein hydrolyzate is cultivated by 20 ml TCA 20% (w/v). Then the mixture was allowed to stand for 30 minutes to allow precipitation before being centrifuged at 7800 rpm for 15 minutes. The supernatant analyzed its nitrogen content using Kjeldahl method 11.
D. DPPH Radical Scavenging Activities
DPPH radical scavenging methods as reported by Shimada et al. 12 which requires a low amount of sample was employed in that 1.5 ml of each sample (0.001 g/ml) was mixed with 1.5 ml of DPPH at 0.1 mM in ethanol. The mixture was kept at room temperature in the dark for 30 min. The reduction of DPPH radical was measured at 517 nm. A blank was run in the same way by using distilled water instead of sample, and sample control was also made for each sample by adding ethanol instead of DPPH solution.
E. Reducing Power
The reducing power of fish protein hydrolysates was determined by the method of Oyaizu 13 with slight modification. 1 ml of each hydrolysate (0.001 g/ml) was added to 2.5 ml of 0.2 M phosphate buffer (pH 6.6) and 2.5 mL of 1% potassium ferricyanide. The reaction mixture was incubated at 50ºC for 20 min and then 2.5 ml of 10% TCA were added. A 2.5 mL aliquot of the supernatant was mixed with 2.5 ml of distilled water and 0.5 ml of ferric chloride. The absorbance of the resulting solution was recorded at 700 nm after 10 min. An equivalent volume of distilled water instead of the sample was used as a control.
F. Amino Acid Profile
Amino acid profile was analyzed based on AOAC 11. Powdered sample (3 mg) was hydrolyzed with HCl 6 M at 110ºC for 24 hours. After hydrolysis, the acid was removed by rotary evaporation. The sample was resuspended on kalium borate buffer pH 10.4. Then, 10 µL of the sample solution was mixed with 25 µL o-phthalaldehyde (OPA). The mixed solution (both sample and standard) was allowed to stand for 1 minute to complete the derivation. Afterwards, About 5 µL of standard solution was injected into HPLC column and waited until the separation of all amino acids completed. A gradient mobile phase of sodium acetate 0.1 M pH 7.2 and methanol (9:1) elute sample for amino acid was separated trough C18 column reversed-phase octadecyl dymethilsilane particles. Fluorescence detection was realized using an excitation-emission wavelength of 360 and 455 nm respectively
G. Molecular Weight Distribution
The molecular weight distribution of the protein hydrolysates was analyzed using SDS PAGE (sodium dodecyl sulfate-polyacrylamide gel electrophoresis) by following the method developed by Laemmli 14 with some modification. About 0.25 g of sample was homogenized with 0.75 ml buffer extraction. Then, the homogenate was centrifuged at 12.000 rpm for 10 min at 4ºC. The protein content of the supernatant was analyzed using the method of Laemmli 14. Then, the supernatant was added by loading buffer and it was denatured by heating it at 100ºC for 3 min. After that, the sample was incorporated in the gel and separated using SDS PAGE with acrylamide (concentration 15%) which had an electric current of 50-95 V for 5 hours.
H. Data Analysis
The research data were processed using Microsoft Excel Software and were analyzed descriptively. Then, to facilitate its interpretation, the average parameters values are presented in the table and histograms.
III. RESULTS & DISCUSSION
A. Degree of Hydrolysis
Degree of Hydrolysis (DH), which is defined as the percentage of peptide bonds cleaved, is one of the basic parameters to describe the properties of protein hydrolysates 15. As an illustration, the degree of hydrolysis of common barb and java carp protein hydrolysates with different concentration of biduri protease is shown in Fig 1. The lowest value of 39.38±0.64 was detected in common barb fish protein hydrolysates with 1% (v/w) addition of biduri protease. Meanwhile, the highest value of 77.99±0.87 was detected in java carp protein hydrolysates with 3% (v/w) addition of biduri protease. Previous research carried out by Haslaniza 10 shows that different enzyme concentration and hydrolysis time, lead to differences in the degree of hydrolysis value. The increasing DH value is primarily caused by the increase of peptides and amino acids dissolved in TCA resulted from the breaking of peptide bonds during the hydrolysis process 10. 
B. DPPH Radical Scavenging Activities
According to Molyneux 16, a compound is said to have antioxidant activity when it is able to donate its hydrogen atom. To illustrate this, radical scavenging activity of common barb and java carp protein hydrolysates with different concentration of biduri protease is shown in The lowest radical scavenging ability value of 21.73±0.80 was detected in common barb fish protein hydrolysates with the addition of 1% (v/w) biduri protease. While the highest radical scavenging value of 49.87±0.22 was detected in java carp protein hydrolysates with the addition of 3% (v/w) biduri protease. The higher concentration of biduri protease was added, leading to the higher percentage value of inhibition. In general, 3% (v/w) addition of biduri protease has the highest percentage of inhibition. When enzyme concentration has increased, the amount of peptides and free amino acid produced in the hydrolysates product also increases. Fish protein hydrolysates which have the high radical scavenging and degree of hydrolysis value were dried with a freeze-drying process and its antioxidant activity was analyzed using IC50 value. IC50 value of common barb and java carp fish protein hydrolysates were shown in 
C. Reducing Power
Reducing power analysis was conducted to determine the ability of a substance to produce a secondary antioxidant. Reducing power value of common barb and java carp protein hydrolysates is presented in 
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It is obvious that the sample having high reducing power value is Java carp protein hydrolysates of about 0.524±0,002, while the sample with low reducing power value is common barb fish protein hydrolysates with the value at about 0,508±0,002. As a comparison, the researcher also measured the absorbance of blanks to determine the increase of absorbance value. The absorbance value shows an increase at about 0.079-0.102 from blank absorbance. 4-/ ferrocyanide [17] . The changes of yellow color of the test solution to various shades of green and blue depend on the reducing power of each compound.
D. Amino Acid Profile
Amino acid profile of java carp protein hydrolysates was analyzed to determine the type and amount of amino acids contained in protein hydrolysates 18. Amino acid profile of java carp protein hydrolysates is shown in Table 1 . According to Klompong 19, some types of amino acids have excellent potential as the source of antioxidants. Protein hydrolysates which contain hydrophobic amino acids, such as leucine, alanine, tryptophan, and phenylalanine, have high antioxidant activity 20. Hydrophobic amino acids such as tryptophan may work as a hydrogen donor because of the capabilities of the phenolic and indolic groups. Java carp protein hydrolysates are known to contain some of these amino acids even with relatively small amounts. They contain leucine, alanine, tryptophan and phenylalanine respectively at about 7.01%; 5.82%; 3.9%; and 3.75% s.
E. Molecular Weight Distribution
Molecular weight analysis was performed to determine the molecular weight of proteins from protein hydrolysates after hydrolysis process using protease enzymes. The molecular weight distribution of java carp fish protein hydrolysates is shown in Fig 5 . In java carp protein hydrolysates, there are two bands with value of 23.09-59.08 kDa. Hydrolysis of peptide bonds will cause some changes in protein properties that increase solubility, and reduced molecular weight of proteins or polypeptides 21. According to Belkaaloul 22, during the process of protein hydrolysis by proteolytic enzymes, the proteins are broken down into smaller protein fractions. Many types of peptides which are known to have positive effects in the body usually have a low molecular weight of below 100 kDa and consist of 3 to 10 amino acids 23. Small molecular weights can be easily absorbed by the body and are easier to bind free radicals than large molecular weight peptides 21. In addition, Suárez [24] reported that sarcoplasmic proteins showed molecular weight of 97, 60, 51, 41, 36, 34, 27, and 25 kDa. In addition, collagen extracted from frame, skin and the refiner discharge showed a molecular weight of about 100 kDa (α 1 and α2 chains) and 200 kDa (β-component) [25] .
IV. CONCLUSION
It is revealed that protein hydrolysates derived from common barb and java carp fish has percent value of inhibition (%RSA) respectively at 42.70%±0.20 and 53.21%±0.66, IC50 value about 1159.76 ppm and 935.84 ppm, reducing power value of about 0.508 and 0.524. Protein hydrolysates derived from java carp fish have 15 kinds of amino acid such as glutamic acid, aspartic acid and lysine, respectively at about 13.34%; 8.36%; and 8.20%. The molecular weight distribution of protein hydrolysates derived from java carp fish have a value at about 23.09 kDa; 59.08 kDa. Therefore, it is conclusive that protein hydrolysates derived from java carp and common barb have a potential source of bioactive and functional food ingredients.
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